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Specifications /l* 

1. Title of Invention 

Method for Purifying Aliphatic Amines 
2.. Claim(s) 

A method for purifying aliphatic amines characterized by adding, 
as the reducing agent, 0.01 to 2.0% by weight of an alkali metal salt 
of a borohydride with respect to a long-chain aliphatic amine using a 
natural fat or oil as the raw material, adding 0.1 to 5.0% by weight of 
an adsorbent having an alkali adsorption ability with respect to said 
amine next and at a proportion of at least 20 weight parts to 100 weight 
parts of said reducing agent. 
3 . Detailed Specifications 

The present invention relates to a purification method in which the 
color tone and odor of long- chain aliphatic amines or and amine compound 
derivatives thereof manufactured by using a natural fat or oil as the 
raw material are improved. 

In further detail, an improved purification method, wherein a 
borohydride compound is added to a long-chain aliphatic amine, reduced, 
and subsequently treated with an adsorbent, whereby the color tone and 
odor of this amine are improved, and further, the color tone and odor 
of an amine salt, quaternary ammonium salt, alkyl betaine, alkylene oxide 
adduct of an amine, and. the like derived from this amine are improved, 
is provided in the present invention. 

Aliphatic amines and their derivatives can be applied to diverse 
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fields-from industrial products, such as fiber treatment agents , antistatic 
agents and emulsifiers, to cosmetics. 

However, there are drawbacks because the odor of these aliphatic 
amines and their derivatives are extremely strong and the color tone is 
poor; hence, an improvement in these drawbacks has been demanded in the 
above-mentioned applications, and in particular, the cosmetics field. 

A method in which an amine is purified with a borohydride compound 
to prevent an amine salt, quaternary ammonium salt or alkyl betaine derived 
therefrom from being colored is disclosed in Tokkai No. 49-95907 as a 
method of improvement thereof . 

In this method, although the decoloring effect on amines is recognized 
definitely, no deodorizing effect is recognized at all. Moreover, boron 
oxide, which is a decomposition product of a borohydride compound, remains 
and this boron compound residue acts as an oxidization reaction catalyst 
when a derivative of the amine thereof, and in particular, a derivative 
obtained via a high- temperature reaction, such as an alkylene oxide /2 
addition reaction or quaternary ammoniation reaction, undergoes a 
high- temperature reaction. The product degrades and the amount of odor 
constituent increases; hence, there is a drawback because the odor is 
extremely bad. 

Oxidizable impurities, such as aldehydes and ketones, are contained 
in aliphatic amines using natural fats and oils as raw materials. They 
are odor sources or coloring precursors; hence, a long- chain aliphatic 
amine using a natural fat or oil as the raw material is more important 
in a method for solving coloring and odor problems than in the case of 
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an aliphatic amine using a petroleum product as the raw material. 

Furthermore, an aliphatic amine increases the amount of the same 
oxidizable impurities causing oxidative degradation over time. 

Consequently, the oxidizable impurities contained in the aliphatic 
amines must be removed, but it is necessary to remove the substances that 
will induce or promote an oxidation reaction. 

As a result of painstaking research and investigations to solve these 
drawbacks, in view of the above problems, the inventors of the present 
invention discovered that there were remarkable advantages in improving 
color tone and odor by acting a borohydride alkali metal salt on a long- chain 
aliphatic amine using a natural oil or fat as the raw material and adsorbing 
it next with an adsorbent having alkali adsorption ability, which led 
them to completing the present invention. 

That is, the present invention is a method for purifying aliphatic 
amines in which 0 . 01 to 2 . 0% by weight of an alkali metal salt of a borohydride 
with respect to a long-chain aliphatic amine are added as the reducing 
agent, a natural fat or oil is used as the raw material, 0.1 to 5.0% by 
weight of an adsorbent having an alkali adsorption ability with respect 
to said amine and at a proportion of at least 20 weight parts to 100 weight 
parts of said reducing agent are added next. 

The amine which can be applied to the purification method of the 
present invention is an aliphatic amine using a natural fat or oil as 
a raw material., 'and in particular, an aliphatic amine having at least 
one alkyl group having eight or more carbons. 

Especially effective amines include monoalkylamines , 
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aminopropylmonoalkylamines , monoalkyldiethylamines , 
monoalkyl-N, N-dihydroxyethylamines , dialkylamines and 
dialkylmonomethylamines . 

Although a borohydride alkali metal salt selected from among sodium 
borohydride, potassium borohydride and lithium borohydride may be used 
for the borohydride compound of the present invention, on the contrary 
the advantages of the present invention cannot be obtained with 
hypophosphorous acid, hypophosphoric acid, sodium sulfite, hydrazines, 
etc. 

The amount of the borohydride alkali metal salt used varies strictly 
depending on the type, attributes and treatment conditions of the amines. 
It ranges from 0.01 to 2.0% by weight (referred to as "%" hereinafter 
unless otherwise noted), and preferably, from 0.1 to 1.0% to the amine. 

When it is less than the lower limit of 0.01%, there are few decoloring 
and deodorizing effects and the object of the present invention cannot 
be achieved. 

And when it is greater than the upper limit of 2.0%, there is little 
improvement in the effect upon increasing the amount of use. When the 
amount used is extremely high, the borohydride compound of the reducing 
agent or its decomposition product is not removed sufficiently in the 
adsorption treatment performed next; hence, the treatment effects may 
be diminished. 

An adsorbent having an alkali adsorption ability is used for the 
adsorbent used in the present invention, and in particular , silica, alumina, 
sodium oxide, magnesium oxide, and the like are preferred. 
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It is necessary to satisfy both of the conditions that the amount 
of this adsorbent used is 0.1 to 5.0%, and preferably, 0.5 to 2.0% with 
respect to the amine, and the ratio of 20 weight parts (simply referred 
to as "parts" hereinafter) or more to 100 parts of the above-mentioned 
reducing agent. 

In this case, if the proportion of the adsorbent to the reducing 
agent is less than 20 parts of adsorbent to 100 parts of reducing agent, 
the synergistic effects of this adsorbent and reducing agent decline sharply. 

Moreover, it is industrially uneconomical and unsuitable when the 
amount of the adsorbent used is less than 0.1% because the deodorizing 
effect is reduced by half, or when it exceeds 5.0% because an improvement 
in the treatment effects proportional to the increase in the amount added 
is not recognized. 

Although the method for purifying an aliphatic amine of the present 
invention comprises both a reducing treatment step in which the borohydride 
alkali metal salt is added to the aforesaid amine first and an adsorption 
treatment step in which the adsorbent having an alkali adsorption /3 
ability is added next, a high- temperature , long-term treatment greater 
than necessary should be avoided for the purpose of preventing the thermal 
degradation of the amine at the respective conditions of these treatments. 
As a consequence, the respective treatment conditions vary depending on 
the type of amine, but generally it is favorable to treat it at 3 0 to 
100°C, and preferably, 50 to 80°C for 15 minutes to about 3. hours. 

In a specif ic method of the present invention, the amine is accommodated 
in a container having a heating device and a stirring device, the borohydride 
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alkali metal salt is added thereto and reduced at the aforesaid treatment 
conditions in a nitrogen atmosphere, the aforesaid adsorbent having alkali 
adsorption ability is added next and stirred, normally for about 30 minutes 
to 1 hour and 30 minutes, cooled, subsequently filtered to separate and 
remove the borohydride alkali metal salt, adsorbent, and the like and 
obtain a purified amine. - 

In the aliphatic amine purified in the purification method of the 
present invention described in detail above, a more superior purified 
amine with improved color tone and odor can be obtained more easily and' 
quickly than in a conventional method, as made clear from the practical 
examples and the like below. 

Furthermore, the color tone and odor of the derivatives, such as 
amine salts and quaternary ammonium salts, derived from these aliphatic 
amines may be improved in the same way as well, and outstanding commodities, 
such as fiber treatment agents, antistatic agents, emulsifiers and beauty 
products, are obtained, unlike in the past. 

Although the reasons the present invention provides such outstanding 
effects are not clear, they are inferred as follows. 

That is, although large amounts of oxidiz'able impurities, such as 
aldehydes and ketones, are contained in the aliphatic amines using natural 
fats and oils, esters are produced by a reaction between these impurities 
and the borohydride alkali metal salt in accordance with the reaction 
formula shown next. 

if 

RCHO + ASK* -* B-C-O-HiBA , 
H 

(providing A in the above formula is an alkali metal and B is an aliphatic 



alkyl group) . 

When the adsorbent having alkali adsorption ability is used because the 
ester of the reaction product on the right side has an alkaline active 
group, the effects thereof are remarkable. 

In addition, although this ester reacts with the moisture in the 
amine according to the following formula: 

a 
h 

metaboric acid ions are generated and are dissolved in the amine as a 
source of coloring in the quaternizing reaction and the like of the amine, 
and the metaboric acid side reaction product ions (B0 2 ~) also can be adsorbed 
and removed altogether. 

That is, although just a borohydride compoundr-i-s-us e d a s t he reducing 
agent in the reducing treatment method used in a conventionally- known 
method for purifying an aliphatic amine, the borohydride compound in the 
method of the present invention adsorbs the impurities and has an effect 
for converting them intermediates that are more readily adhered adsorbed. 

The present invention is described further next along with the test 
examples, practical examples, comparative examples, etc. 
Test Examples 

Comparison tests on the improvements in color tone and odor by the 
reduction-adsorption treatment of the method of the present invention, 
and a conventionally-known adsorption-only treatment was performed by . 
using distearylamine manufactured from a natural fat or oil raw material 
(97.3% pure amine) as the sample, selecting the reducing agent, sodium 
borohydride, and using "Kyoward 600S" (trade name, made by Kyowa Chemical 
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Industry Co., Ltd., 2 Mgo-6 Si0 2 -x H 2 0) as the adsorbent. 

These treatment effects were evaluated with an amine and a quaternary 
ammonium salt. 

The color tone evaluation was performed using a Gardner-Hellige 
Colorimeter, and' small numerals reflect outstanding decoloring effects. 

Moreover, twenty specially trained test subjects were selected for 
the purpose of judging odors who provided their services at the workplace 
of an inventor of the present invention, to find how many (x) of the twenty 
subjects perceived the odor improving effects thereof according to the 
math expression: x subjects/20 subjects. As a consequence, in an example 
in which, e.g., 1/20 is an example of poor deodorizability , while 20/20 
is an example of outstanding deodorization, showing that all twenty sub j ects 
could sense a deodorizing effect. 

Table 1 
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Adsorption 
Treatment 
Method Only 
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Treatment 
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Treatment evaluation of amine 
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Decoloring 




Deodorization 




Quaternary Salt Sample Treatment 
Evaluation 


Decoloring 




Deodorization 





Notes: (1) The * symbol denotes a comparative example. (2) The adsorption 
treatment method (B) naturally is related to the comparative examples. 

As is well understood from Table 1, it is easily clarified that the 
reduction-adsorption treatment method is outstanding. For example, in 

test no. 3A, it is since 0.5% of the reducing agent and 0.1% 

of the adsorbent are used. In the post- treatment evaluations, satisfying 
the conditions of the present invention also is outstanding. 

It is well understood that the reduction-adsorption treatment method 
of the present invention is far more superior than the conventional adsorption 
treatment -only method. 

Moreover, in test no. 1A of the reduction-adsorption treatment method 
in Table 1, no (0.00%) adsorbent was added at all and 0.5% reducing agent 
was added; hence, there is no effect by an adsorbent. At that time, the 
deodorizing effect of the quaternary ammonium salt is 2/20, and only the 
effect of the reducing agent can be seen by the "2" in the numerator thereof . 

. The treatment effects on this quaternary ammonium salt and the 
reduction-adsorption treatment method and adsorption treatment method 
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are illustrated as in the appended graph. 

That is, curve A in the graph shows test nos. 1A to 8A in Table 1 
and curve B shows IB to 8B in Table 1 plotted as a curve; hence, when 
there is no adsorbent at all (point 1A) , deodorizing is 2/20. Therefore, 
the deodorizing evaluation value x shown by the difference between at 
least curves comprising curve C using this as the starting point, point 
D and curve B and curve A indicates the synergistic effects of the reducing 
agent and adsorbent on curve A. 

It is well understood that there is a sufficient effect when the 
amount of the adsorbent in the reduction-adsorption treatment method is 
about 0.3%, and that 1.0% or more approaches a constant value in terms 
of the effect thereof. 

According to this practical example, the relationship between the 
constitution and advantages of the present invention may be clearly 
understood. 

The practical examples and comparative examples are further described 

next . 

Practical Examples and Comparative Examples 

Comparative examples in which various amines are used as samples, 
and one of the reducing agent or the adsorbent used in the present invention 
is used and practical examples in which the treatment was performed by 
using both of these agents are shown below. 

The methods for evaluating the color tone, odor, and the like in /_ 
each of these examples employed the same methods as in the aforementioned 
practical examples. 
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Moreover, a sample, which is a solid at room temperature, such as 
distearylamine, is coated on a 7 cm diameter filter paper, and moreover, 
contains a solvent, such as a quaternary ammonium salt, is evaluated after 
drying it for 10 minutes to remove the solvent. 

In addition, a sample that is a liquid at room temperature, such 
as monoalkyldimethylamine, is evaluated after immersing a 7 cm diameter 
filter paper therein for 2 minutes and removing it. 
Comparative Examples 

A flask was charged with 500 g distearylmonomethylamine (98.6% pure 
amine), and heated to 75°C in a nitrogen atmosphere to dissolve the amine. 

Next, 2.5 g sodium borohydride is added and subjected to a stirring 
and reducing treatment for 1 hour in a nitrogen atmosphere. 

5 . 0 g of adsorbent were added thereto, treated for 0.5 hours at the 
same conditions as in the reducing treatment, a hot filtration (75°C) 
is performed using a Hyf lo Super-Cel (trade name of filtration aid composed 
mainly of diatomaceous earth made by Johns -Manvi lie Corp.) to remove the 
adsorbent, etc. 

Quaternization is performed using this treated amine, and the color 
tone and odor are evaluated with amines and quaternary ammonium salt. 
The results obtained when the adsorption- treated amines and reduced amines 
with various adsorbents were used are compared and shown in Table 2. 

Moreover, the treatment method of the adsorption- treated amine in 
this comparative example is performed under the same conditions as those 
of the adsorption treatment in the case of the above-mentioned practical 
examples. The. adsorbent is removed by filtration to obtain an 
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adsorption- treated amine, and moreover, the treatment for reducing the 
reduced amine is the same as that in the practical examples. 

Table 2 
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(Notes) S.B.H.: sodium borohydride; P.B.H.: potassium borohydride; ®l: 
"Kyoward 600S" (trade name, made by Kyowa Chemical Industry Co., Ltd.) 

Moreover, the methods for evaluating the decoloring and decolorization 
were performed using the same methods as in the practical examples (including 
the below-mentioned practical examples) . 

When the reducing agent and adsorbent are not used together as such, 
the effects are extremely low even when a definite % of each of these 
individual agents. according to the present invention is added individually. 

In addition, if the alkali of the borohydride is a sodium salt or 
potassium salt, the treatment effects thereof remain wholly unchanged. 
Practical Example 1 

Monostearyldimethylamine (97.5% pure amine) manufactured by using 
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a natural fat or oil as the raw material was used as the sample. 

Although the amount of the sodium borohydride used as the reducing 
agent was 0.5% respect to the amine, and moreover, the amount of the adsorbent 
used was 1.0%, the various types thereof changed. 

Moreover, the adsorbents include "Kyoward #600S" (see Table 2) , 
"Kyoward #700" (A1 2 0 3 • 9Si0 2 • xH 2 0 ) , "Kyoward #400" (Na 2 0 3 • Al 2 0 3 ■ xH 2 0 ) , 
"Kyoward #500" (6MgO- A1 2 0 3 -xH 2 0) (all trade names of Kyowa Chemical Industry 
Co . , Ltd. ) , etc . 

These test results have been shown in Table 3 . 

Table 3 

i ■ * * j 1 ; 1 j ■J" 4 "!"* L«"' 
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Substantially the same outstanding decoloring and deodorizing results 
were obtained even when the type of adsorbent was replaced, as shown in 
Table 3. It is clear that the results of the comparative examples are 
inferior. 



3 J Vt, 
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Practical Example 2 

This example was carried out with various amines using natural fats 
and oils as raw materials. The results in Table 4 were obtained next. 

Moreover, sodium borohydride was used as the reducing' agent, and 
the amount thereof used was 0.5% with respect to the amine, while 1.0% 
of the aforesaid "#600S," with respect to the amine, was used for the 
adsorbent . 

Moreover, the names of the amines and the purities thereof are as 
shown in the table. 

Table 4 



* « 



1.19... JU 



2 V a 



f 



Key: 



Test No. 












Type of amine sample 
(Purity) 


Monostearyl 
amine 


Aminoethyl- 
monostearyl 
amine 


Distearyl 
amine 


Distearyl - 
monostearyl 
amine 


Monostearyl 
-N,N-di- 
hydroxy- 
ethylamine 


Amine Sample 
Treatment 
Evaluation 


Decoloring 












Deodorization 












Quaternary 
Salt Sample 
Treatment 
Evaluation 


Decoloring 












Deodorization 













It is clear from Table 4 that the treatment in the method of the present 
invention is extremely outstanding. 
Practical Example 3 

The present invention was carried out by changing , the type of the 
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various amine derivatives using natural oils and fats as raw materials. 

Moreover, sodium borohydride is used as the reducing agent, while 
the amount thereof used is 0.5% with respect to the amine. The aforesaid 
"#600S" is used as the adsorbent, while the amount thereof used is 1.0% 
with respect to the amine. 

Furthermore, comparative examples were described for comparing some 
samples. 

Table 5 



ftU*** 


it i 




* * * 


i 






4 


6 . 


6 


t 


8 


» 


* a & 










m & 






n & 


m & 


a> m m 


y 

C97-*) 


H £ 


T« JUT 

» & 


(9^8), 
A <* 








n & 


■J 




* 3 


■M 






•twine 


2 


3 




2 


j + 




1 


I* 


1 


— — 






•v 10 


s v J0 


'V l0 


2 V 20 




•Vto 





16 



Key: 
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It is evident from Table 5 that the practical examples of the 
present invention are outstanding. 
Practical Example 4 

A case in which the amount of adsorbent is changed is shown next. 

In this case, sodium borohydride was used for the reducing agent, 
the amount thereof used was 1.0% with respect to the amine, while "Kyoward 
#600S" (2 MgO-6 Si0 2 -x H 2 0) was used for the adsorbent. 

In addition, the residual boron compound left in the treated amine 
was determined . A determination test using a coloring method with turmeric 
test paper, was performed for the test method thereof by charging a reactor 
comprising a glass flask with 4 00 g of the respective treated amines, 
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and further, adding 100 g of warm water and stirring this for 1 hour at 
75 °C, letting it stand still to separate into layers, and separating out 
the bottom aqueous layer. 

Moreover, the numerals shown by the items of this determination test 
indicated the magnification factors after separation of the aqueous layer, 
and in this case, at what magnification a turmeric coloring reaction was 
not observed when the boron aqueous solution was diluted. 

The amine used in this practical example is distearylamine (97.3% 
amine) . 

Table 6 shows the evaluation results when the amount of adsorbent 
used is changed and the determination results of the boron compound using 
the turmeric test paper. 

Table 6 
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(Notes) The » symbol denotes a comparative example. 



Practical Example 5 

The results upon changing the amount of reducing agent are shown 
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next . 

Moreover, sodium borohydride is used for the reducing agent, while 
"Kyoward #6003" is used for the adsorbent and the amount thereof used 
is 2.0% with respect to the amine. In addition, the amine used at this 
time is distearylamine (97.3% amine). The results of this test are as 
shown in Figure 7 . 

Table 7 
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(Notes) The * symbol denotes a comparative example. 

It is evident from Table 7 that the purification method of the present 
invention is outstanding. 
4. Brief Description of the Drawings 

The drawing is a graph showing the synergistic effects of the present 
invention upon comparing the evaluations of the reduction-adsorption 
treatment method in a number of examples of embodiments of the present 
invention and a conventional adsorption treatment method using a 
deodorization evaluation value x typically using a quaternary amine in 
the test. 



19 



